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Unger: AUTOMATED ALUMINIUM GRINDING OF DENTS AND SINK MARKS

AUTOMATED ALUMINIUM GRINDING OF DENTS AND SINK MARKS
Initial situation:
In the automotive industry, the surface quality of car body outer skin parts is considered a central quality criterion. On the
other hand, there are economic goals such as low production costs and optimal production times, which leads to a
conflict of goals. In small series, the conflict is exacerbated by additional conditions such as low quantities with high
production flexibility and low investment costs. Consequently, the primary objective of the function of press tools is
dimensional precision. A ready-to-paint Class A surface quality is achieved by downstream finishing processes. Work
steps in the downstream finishing process are usually body filing, surface grinding and surface eccentrics. (Source:
Brassel, J.-O.; Hön-le, S.; Fleischer, J.; Pulli, H.: Autonomes Oberflächenschleifen von Aluminium-Anbaupteilen. wt
Werkstattstechnik online 110 (2020) 7/8, pp. 507-510. Internet: www.werkstattstechnik.de. Düsseldorf: VDI Fachmedien)
To date, the finishing process has largely been carried out manually. For identification, the steps of visual inspection of
the surface, scanning of the surface and peeling off the surface are carried out. The degree and type of geometric
deviation determine the intensity and sequence of the work steps in the finishing process. A maximum of professional
qualification with preceding long training is necessary for the execution of these work steps.
Disadvantages:
During the finishing process, aluminium dust is produced, which slowly settles from the air onto the floor.
With larger components, certain areas can only be reached in non-ergonomic postures. This is intensified by the
vibration of the grinding tool during the finishing step. A prerequisite for carrying out the finishing process is a high level
of occupational safety and ergonomics.
Despite the highest level of technical qualification, the execution of the finishing process is not reproducible without
deviations.
Solution:
The work step surface grinding of geometric deviations such as dents and sink marks is to be replaced by an automated
process.
The automated execution of the surface grinding step supports the production personnel during the finishing process.
The finishing process is thus directly optimised in terms of cycle time. A component-specific, reproducible and optimal
grinding process for the subsequent process is achieved.
Advantages:
With the automation of the rework process, productivity is increased, the quality level is maximised and the work
ergonomics of the production personnel are relieved.
Technical implementation:
A new type of sanding cell is used in the area of car body surface finishing. The sanding cell consists of an insertion area
and a machining area. In the insertion area, components are positioned on the component fixtures provided according to
reference coordinates and fixed by means of clamping points. The components are transported to the encapsulated
machining area by means of the rotary table connected to the component fixtures. Two industrial robots process the
components by means of automated surface grinding. A changing station is located in the machining area. Grinding
pads of individual tools can be changed and different grinding and eccentric tools can be selected. Parameterised
machining programmes (path and machining parameters) are created specifically for each component type. The robot
programme is programmed by a technically qualified employee. (Source: Brassel, J.-O.; Hönle, S.; Fleischer, J.; Pulli, H.:
Autonomes Oberflächenschleifen von Aluminium-Anbaupteilen. wt Werkstattstechnik online 110 (2020) 7/8, pp. 507-510.
Internet: www.werkstattstechnik.de. Düsseldorf: VDI Fachmedien)

Grinding path on grinding samples (left), correlation contact pressure - material separation - temperature (right)
(Source: Pulli, H.; Brassel, J.-O.; Drechsel, M. W.; Fleischer, J.; Mayer, M.; Hönle, S.: Autonomous grinding of aluminium
and steel surfaces. wt Werkstattstechnik online 111 (2021) 1/2, pp. 71-76. Internet: www.werkstattstechnik.de.
Düsseldorf: VDI Fachmedien).
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Single sheet metal parts are produced in blocks with a fixed assignment to a press. Consequently, geometric
characteristics of characteristic surface patterns occur in all component batches assigned to a press. Optical
measurements of real components show scattering within a batch in the range of 10-2 mm. (Source: Pulli, H.; Brassel,
J.-O.; Drechsel, M. W.; Fleischer, J.; Mayer, M.; Hönle, S.: Autonomous grinding of aluminium and steel surfaces. wt
Werkstattstechnik online 111 (2021) 1/2, pp. 71-76. Internet: www.werkstattstechnik.de. Düsseldorf: VDI Fachmedien)
Consequently, the static teach-in of robot programmes can be justified. Consultations with quality assurance confirm the
quality of the demand-oriented finishing process.
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